LRK-1, a C. elegans PARK8-related kinase, regulates axonal-dendritic polarity of SV proteins.
Neurons are polarized cells that contain distinct sets of proteins in their axons and dendrites. Synaptic vesicles (SV) and many SV proteins are exclusively localized in the presynaptic regions but not in dendrites. Despite their fundamental importance, the mechanisms underlying the polarized localization of SV proteins remain unclear. The transparent nematode Caenorhabditis elegans can be used to examine sorting and transport of SV proteins in vivo. Here, we identify a novel protein kinase LRK-1, a C. elegans homolog of the familial Parkinsonism gene PARK8/LRRK2 that is required for polarized localization of SV proteins. In lrk-1 deletion mutants, SV proteins are localized to both presynaptic and dendritic endings in neurons. This aberrant localization of SV proteins in the dendrites is dependent on the AP-1 mu1 clathrin adaptor UNC-101, which is involved in polarized dendritic transport, but not on UNC-104 kinesin, which is required for the transport of SV to presynaptic regions. The LRK-1 proteins are localized in the Golgi apparatus. These results suggest that the LRK-1 protein kinase determines polarized sorting of SV proteins to the axons by excluding SV proteins from the dendrite-specific transport machinery in the Golgi.